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Aim. Heart murmur is common in children, and it is one of the main reasons for referral among children in primary care. The aim
of this study is to evaluate agreement and consistency of normal, innocent, and pathologic murmur decision between academic
family physicians and academic pediatric cardiologist. Methods. Seven hundred ﬁfteen primary school children were examined by
family physicians and paediatric cardiologist. Auscultatory examination was performed. Intensity, frequency, duration, quality,
location, and radiation of the murmur were described if present. Agreement of normal, innocent, and pathologic murmur
classiﬁcation decision between family physician and paediatric cardiologist was analyzed by using kappa statistic. Results.N o r m a l ,
innocentandpathologicmurmurswerereportedfor419,228,and54childreninfamilyphysicians’reports,respectively.Paediatric
cardiologist agreed on 383 (91.4%) children as normal, 191 (83.7%) children having innocent murmur, and 19 (35.2%) children
havingpathologicmurmuramongfamilyphysician’sreports.Therewasgoodconsistencybetweenfamilyphysiciansandpaediatric
cardiologist (κ value = 0.679, 95% CI 0.630–0.727, P<. 001). They agreed on the majority of normal and innocent murmur
decisions. However family physicians reported pathologic murmur more frequently. Conclusion. Cardiac auscultatory skills of
academic family physicians may be concordant with paediatric cardiologist.
1.Introduction
Heart murmur is a common phenomenon in as high as 50%
of children, and it is one of the most common reasons for
referral [1]. The role of the primary care provider is to dif-
ferentiate the common innocent murmur from pathological
murmur resulting from structural heart disease. Referral to
the pediatric cardiologist is the next step if the nature of the
murmur is unclear to the primary care physician [2]. The
bestwaytoclassifyamurmuras“innocent”or“pathological”
is by clinical evaluation especially by careful auscultation
[3]. The most helpful parameter for distinguishing innocent
from pathologic murmurs is the quality of the sound. Still’s
murmur is the most common innocent murmur and has a
typical vibratory and musical quality, whereas most patho-
logical murmurs have much harsher grafting sound [2].
Decision process for referring as well as incidence of
murmurs has not changed overtime [4]. Conﬁdence of
the examining doctor, clinical impression, anxiety level
of parents and child’s availability for followup are the
inﬂuencing factors in decision process of referral to pediatric
cardiologist [3]. Auscultatory skills of various disciplines had
been evaluated. Academic general pediatricians were found
to be able to correctly diagnose pathological murmurs with
a similar sensitivity as compared to pediatric cardiologists.
However, overall accuracy of diagnosing innocent murmurs
among pediatricians was reported to be lower than pediatric
cardiologists [2].
Diﬀerentiation of normal, innocent, and pathological
murmurs by primary care physicians might ameliorate many
parents and children anxiety and medical expenses. There
are few literatures evaluating interdisciplinary consistency2 International Journal of Family Medicine
for cardiac auscultatory skills are some of them; conducted
on trainees [5–7].
Academic family physicians participate in the training
programs of the family physicians, and they play an impor-
tant role in the training process. Within this respect, their
own skills reﬂect in the training process. The aim of this
study is to evaluate degree of agreement, and concordance of
normal, innocent, and pathologic murmur decision between
academic family physicians and pediatric cardiologist.
2. Methods
The study was approved by local ethical committee, and
written informed consent was obtained from children’s
parents.
2.1. Study Population and Questionnaire. Seven primary
schools were randomly selected among 22 primary schools
in Aydin, Turkey. One in six students in each classroom was
randomly chosen to participate in the study. A total of 724
students were recruited. Informed parental consent approval
wasobtainedfrom715ofthem.Intheﬁnalstep,715students
were evaluated ﬁrst by one of the family physicians and then
by the pediatric cardiologist.
Demographic information of children such as age, grade,
and residence was obtained from school records and from
children themselves.
Four academic family physicians and one pediatric
cardiologistwerepresentinAydinprovince.Threeofthefour
academic family physicians and the pediatric cardiologist
agreed to participate in the study. All three academic
family physicians and the pediatric cardiologist were actively
participating in the training program of family practice and
pediatrics. Each child was examined by one of the three
family physicians and the pediatric cardiologist.
2.2. Physical Examination and Measurements. Family physi-
cians and pediatric cardiologist were scheduled for physical
examination on diﬀerent time periods.
First, family physicians examined children. Family physi-
cians ﬁlled out a report form including vital signs and
characteristics of heart sounds.
On the scheduled time, pediatric cardiologist blind to
family physicians’ reports examined the same children and
ﬁlled out a separate sheet of the same report form and
scheduled children with pathologic murmur for echocardio-
graphic examination. Vital signs including height, weight,
heart rate, and blood pressure were obtained. Then aus-
cultatory examination was performed. First and second
heart sounds were evaluated for intensity and appropriate
splitting. Rhythm abnormalities and valvular clicks were
notedifpresent.Periodsofsystoleanddiastolewereassessed.
If present, intensity, frequency, duration, quality, location,
and radiation of the murmur were described. The intensity
of murmurs was categorized into 6 grades of increasing
loudness. Innocent murmurs were classiﬁed as Still’s, venous
hum, supraclavicular systemic bruit, or unclassiﬁed, and
pathologic murmurs were deﬁned. Report form sheets of the
Table 1: Demographic characteristics of 715 children.
Features Demographics
Age (mean ± SD) 10.4 ± 2.5 years
Girls (n%) 355 (49.7%)
Boys (n%) 360 (50.3%)
Height percentile (mean ± SD) 48.1 ± 28.5%
Weight percentile (mean ± SD) 42.6 ± 27.7%
BMI (mean ± SD) 17.4 ± 3.1kg/m2
Pulse rate (mean ± SD) 94.3 ± 14.4/minute
Systolic blood pressure
(mean ± SD) 112.5 ± 11.8mmHg
Diastolic blood pressure
(mean ± SD) 73.2 ± 7.4mmHg
family physicians and pediatric cardiologist for each child
were compared.
Weight and height were measured following standard
procedure. BMI (Body mass index) was calculated by using
weight (kg)/height(m)
2 formula [8]. Weight and height
p e r c e n t i l e sw e r eo b t a i n e df r o mc h a r t so fg r o w t hc u r v e sf o r
Turkish children [9].
Arterial blood pressure was obtained by using mercury
sphygmomanometer. After 10 minutes of rest in a quiet
room, 3 seated blood pressure and heart rate measurements
were taken at 15-minute intervals, and an average of three
measurements was used in subsequent analysis.
2.3. Statistical Analysis. Descriptive statistics are presented
as percentages, means, and standard deviations. Agreement
of normal, innocent, and pathologic murmur classiﬁcation
decisionbetweenfamilyphysiciansandpediatriccardiologist
were analyzed by using kappa statistic. A P value <. 05 was
used to indicate statistical signiﬁcance. SPSS 14.0 statistical
package was used for statistical analyses.
3. Results
Atotalofrandomly chosen715 childrenwereincluded inthe
study. There were 355 (49.7%) girls and 360 (50.3%) boys in
the study group. Demographic characteristics of children are
shown on Table 1.
Normal, innocent, and pathologic murmurs were
reported for 419, 228, and 54 children in family physicians’
reports, respectively. Pediatric cardiologist agreed on 383
(91.4%) children as normal, 191 (83.7%) children having
innocent murmur, and 19 (35.2%) children having patho-
logic murmur among family physician’s reports. Family
physicians could not decide on 14 auscultatory ﬁndings
where pediatric cardiologist reported 11 of them as innocent
murmur, 1 pathologic murmur, and 2 of them as normal.
Pediatric cardiologist could not decide on one of the
cases which a family physician was reported as pathologic
murmur. Table 2 shows details about decisions of family
physicians and pediatric cardiologists. When concordance of
decisionsbetweenfamilyphysicianandpediatriccardiologistInternational Journal of Family Medicine 3





murmur Cannot decide Total
Family physicians
Normal 383 (53.6%) 36 (5.0%) 0 0 419 (58.6%)
Innocent
murmur 32 (4.5%) 191 (26.7%) 5 (0.7%) 0 228 (31.9%)
Pathologic
murmur 8 (1.1%) 26 (3.6%) 19 (2.7%) 1 (0.1%) 54 (7.6%)
Cannot decide 2 (0.3%) 11 (1.5%) 1 (0.1%) 0 14 (2.0%)
Total 425 (59.4%) 264 (36.9%) 25 (3.5%) 1 (0.1%) 715 (100%)
was analyzed by kappa analysis, strength of association
between them was statistically signiﬁcant (κ value = 0.679,
95% CI 0.630–0.727, P<. 001). The results show that they
agreed on the majority of normal and innocent murmur
decisions. However family physicians reported pathologic
murmur more frequently. Cardiac pediatrician reported 5
of the innocent murmurs as potential pathological murmur.
When echocardiography was performed to these children,
there was no pathological ﬁnding in any of them.
Twenty-six children (25 with pathologic murmur deci-
sion and 1 with no decision) were scheduled for echocardio-
graphy. Five children with pathologic murmur were lost at
followup. Finally echocardiography was done to 21 children
with pathologic murmur decision and 1 child with no
decision. Fourteen (67%) of 21 children with pathological
murmur decision were diagnosed as structural heart disease,
and there was no pathological ﬁnding in 7 of them. Five of
these children were reported as innocent murmur by family
physicians. There was also no pathological ﬁnding in one
child with no decision.
4. Discussion
We have evaluated strength of association of normal,
innocent, and pathologic murmur decision between family
physicians and pediatric cardiologist. Our results show that
family physicians and pediatric cardiologist agreed on the
majority of normal heart sounds and innocent murmurs.
However, family physicians reported more pathologic mur-
murs which can be explained as an overcautious approach
toward potential serious outcomes in the presence of cardiac
pathology.
Clinical skills of primary care physicians in the evalu-
ation of cardiac murmurs may have vital importance and
recognition of congenital heart disease in children is a diag-
nostic challenge. Training programs in pediatrics and family
medicineshouldemphasizeondiscriminatingthepathologic
from the innocent heart murmur based on the history and
physical examination. Even with good training and long
experience, it is recognized that there will be situations in
which the primary care physician will be uncertain about
the presence or absence of heart disease [10]. There is no
published study comparing auscultatory skills of primary
care physicians and pediatric cardiologists to our knowledge.
Clinicalexaminationbyapediatriccardiologistisasensi-
tive and speciﬁc way to discriminate innocent murmur from
congenital heart disease [11]. Further investigations have
focused on the question of whether generalist can do as well
[12–14]. Diagnosis before referral to pediatric cardiologist
has been reported to reach only near to 20% among general
practitioners [7]. In two studies reported by Rajakumar et al.
andHaneyetal.,generalpediatricianswereaboutassensitive
to the heart disease as the pediatric cardiologists, but the
speciﬁcity of the generalists was poorer [12, 13]. Further-
more the diagnostic accuracy of heart murmurs by pediatri-
cians especially their speciﬁcity for the diagnosis of heart dis-
ease is suboptimal [11]. On the other hand, family practice
trainees had low identiﬁcation rate for cardiac events [5].
Primary care physician serves a gatekeeper role in the
evaluationandreferralofchildrenwithheartmurmur.Many
parents may not be aware of that and the majority of
childhood heart murmurs can be innocent and transient.
Parental anxiety is common among parents of children
with heart murmur [15]. Distinguishing innocent murmur
from pathological murmur in primary care would help to
improve parental anxiety in general. Furthermore, better
training of family physicians in cardiac auscultation may
help in reducing medical expenses [16]. Skills in clinical
assessment of heart murmurs in children can be improved
among general practitioners in training [7]. The result
of our study shows that there may be good concordance
between academic family physicians and pediatric cardiolo-
gist auscultatory ﬁndings. Even though there is no published
literatureprovingtheeﬀectofdiagnosticaccuracyforcardiac
problems in children among family physicians, we believe
that identifying the majority of heart murmurs by family
physicianswouldhelptoimprovehealthoutcomesingeneral
especially in areas with high children population and in
rural areas where it may not be easy to reach pediatric
cardiologist. Results of our study show that family physicians
may identify majority of normal children and children with
an innocent murmur, and more cautious decision is an
expected approach in the presence of pathologic murmur.
There are some limitations of our study. The conclu-
sion drawn from the data collected by a single group of
family physicians and pediatric cardiologist can be safely
generalized to others with similar training and auscultatory
skills. However, the data of this study might not reﬂect4 International Journal of Family Medicine
the diagnostic accuracy of family physicians and pediatric
cardiologists in general. Further research is needed on
diagnostic accuracy, sensitivity, and speciﬁcity of cardiac
auscultatory skills of family physicians practicing in the
ﬁeld and pediatric cardiologists or general pediatricians.
Despite its limitation in this scope, this study has important
implications for child health in primary care.
5. Conclusion
Conclusionsofthisstudyreﬂectthesituationinwhichfamily
physicians and pediatric cardiologist have done a prelimi-
nary evaluation and concluded that the murmur warrants
echocardiography. It is a common approach that echocar-
diography can be done only to a minority of children since
prevalence of heart murmur is very high and the majority of
themareinnocentmurmurs.Thereforebettertrainingofpri-
mary care physicians in cardiac auscultation may be of great
beneﬁt for primary health care. Our results reveal that car-
diac auscultatory skills of family physicians may be strongly
associated with pediatric cardiologists. However higher
percentage of undecided and pathologic murmur reports
among family physicians shows us that there is still need for
improvement of the family physicians auscultatory skills.
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